INTRODUCTION
In the long-term project of formalising the intuitive concept of "shape" of an object [5, 6] , a natural problem is to define a distance which vanishes for similar objects. This is the aim of the present paper, in which we define a distance between equivalence classes of manifolds embedded in E m , with respect to similarity (Section 1). A result connecting this distance with a function defined in [5] is presented in Section 2.
The distance is defined very much in the way Teichmuller distance is, the essential difference being that the latter considers a ratio between a maximum and a minimum at each point, while ours uses the ratio between a global maximum and a global minimum. This is due to the necessity of using a distance that calls attention not to confonnal mappings but to similarities, because of the central position that similarities hold in building the intuitive concept of shape.
THE BASIC DEFINITION
The proposal of this section is to define a distance on the quotient set of the C°°c ompact n-manifolds embedded in the Euclidean space E m with respect to the relation of similarity. In one sense this distance will measure how different the shapes of two manifolds are. The definition of this distance will be very similar to the well-known one of Teichmuller distance (see [8, 2] ). DEFINITION 1.1: Let £" be the set of the C°° compact n-manifolds (n > 0) without boundary and embedded in the Euclidean space E m and let n be the equivalence relation so defined: for every M, hf G S n AinM if and only if there exists a similarity 408 P. Frosini [2] have differentials with bounded norm. The norm which we consider is the usual one for linear operators (see [4] , Part 1, Chapter II, Section 3) and for every linear operator A we shall denote its norm by \\A\\. On the quotient set E n /7i let us define the following function a with values in R U {+00}:
where dtp and dip 1 are the differentials of <p and <p 1 respectively. REMARK 1.1. We point out that if a is great (and less than +00) then it means that every <p 6 D(Ai,Af) is very different from a similarity transformation because there are points on M. in which the norm of the differential of <p has very different values: in other words in order to change A4 into N we must perform a great deformation of M.
In the parallelism between a and Teichmuller distance we point out that in one sense the quotient space S n /Ti and the set D(A4, N) correspond respectively to the Teichmuller space T g and the set of quasiconformal mappings from M to Af. (As regards these last two concepts we refer to [1] ).
The definition of a may bring to mind also the well-known concept of Frechet Distance (see [3] , Chapter IX, Section 31.6). In one sense the structures of the two definitions are similar but they arise from quite different ideas. Af could not both have a finite nonvanishing diameter, against the hypothesis that AA and Af are compact n-dimensional (n > 0) manifolds.
In particular (if necessary by extracting a subsequence) we can suppose that { n it}t€N converges to a finite value m. Since lim Mi/mi = 1 we have that also 
A RESULT ABOUT THE DISTANCE cr
The above-defined distance is difficult to compute and we need some tools to find information about the distance between two given equivalence classes \M\ and [Af] without really studying all the diffeomorphisms in D(AA, Af). For this reason we give in this section a result that provides a lower bound for a.
First of all we need to define the function f\~{M, x, y) in the real variables x, y. For every manifold M G E n and every x, y G R we consider the set P(M, x) of the piecewise C 1 closed paths in AA. of length less than or equal to z and we quotient it with respect to the following equivalence relation = : for every a, /3 £ P(A4, x) we v 
p(t, T) belongs to P(M, y)
, that is we can "transform with continuity a into /3 without exceeding the length y". H a p will be said to be a y-jL-homotopy. We shall define /i"(A4, x, y) as the number of equivalence classes into which P(M, x) is divided by the relation of j/-L-homotopy (we shall denote all the cardinalities ^ No by the unique symbol "+oo"). 
with £ ^ kx and r\ < hy we have f\~(M, £, rj) ^ f\~(M, x, y).

PROOF: We observe that because of its definition the function f$~(Af, £, v)
ls nondecreasing in the variable £ and non-increasing in the variable rj, therefore it will suffice to prove that fi~(Af, kx, hy) ^ fi~{M, x, y). In order to prove this we shall construct an injective mapping The curve is shown in Figure 2 .1. In this paper we have studied a in the case that Q = E n , TC is the similarity relation and 0((A^, Af, <p)) = log I sup ||<fy>(P)|| • sup |ldy>~1(<5)|| ) , but we can •R. is an equivalence relation). The distance o-j. that we can obtain by using 0 * is interesting because it corresponds logically to a in the study of X-homotopy in degree k (see [5] , Remark 3.5). It is easy to verify that for M, M € £ " we have
